EF-hand motifs was amplified by PCR and cloned into pET32a by the In-Fusion cloning system (Clontech). For CPK4, CPK6, and CPK33, full-length ORF was also cloned by the In-Fusion cloning system. CDPK library (full length): Each CPK gene was amplified by PCR and cloned into pPZP211/35S::EYFP:3HA:His vector by the In-Fusion cloning system. This vector was generated by the following procedure. 3HA:His-coding single-strand DNA fragments were hybridized and ligated into the Sac II site of pPZP211/35S to generate pPZP211/35S::3HA:His. EYFP was cloned by the In-Fusion cloning system into Sac I/Sac II sites of pPZP211/35S::3HA:His.
Yeast two-hybrid constructs: Wild-type and mutant versions of FD, FT, and 14-3-3s were cloned into pCUY 54 and pGAD424, respectively into the following restriction enzyme sites: FD (BamH I/Sal I); mutant FDs (Sma I/Sal I); FT (Sma I/Sal I); GRF3 (14-3-3 Psi) (BamH I/Pst I); and GRF4 (14-3-3 Phi) (Sma I/BamH I). fd-1 complementation test: Wild-type and mutant versions of FD were cloned into BamH I/Sac II sites of pENTR1A and LR reaction to pFAST-G02.
Arabidopsis transformation
The constructs in binary vectors were introduced into Agrobacterium tumefaciens strain GV3101::pMP90 and transformed into Arabidopsis by the floral dip procedure. For the fd-1 complementation test, constructs with the FAST marker were introduced into fd-1 and Col, and T1 seeds harboring the expression cassettes were selected from T1 seed pool by GFP fluorescence 55 . Selected T1 seeds were sterilized, sown on soil and grown under LD condition. Similarly selected Col and fd-1 T1 plants harboring the empty vector were used as the control.
Transformation of Nicotiana benthamiana leaves
Agrobacterium tumefaciens strain GV3101::pMP90 harboring expression plasmids was grown in LB medium supplemented with appropriate antibiotics, harvested by centrifugation at 5,000 rpm for 10 min, and resuspended in 10 mM MgCl 2 and 150 µM acetosyringone. The cultures were incubated at room temperature for 2 h and infiltrated into N. benthamiana leaves using a 1-ml syringe. The leaf samples were harvested 2 days after infiltration for observation by confocal microscopy.
Yeast two-hybrid assay
The Matchmaker GAL4 Two-Hybrid System 3 (Clontech) was used. Protein coding regions of wild-type and mutant versions of FD, FT, and 14-3-3 were cloned into pCUY 54 or pGAD424. Yeast two-hybrid assays were performed using yeast strain AH109. The appropriate plasmids were transformed into the yeast strain by the lithium acetate method and were selected on SCD plates lacking leucine and tryptophan (-LW).
After overnight culture of transformed yeasts on liquid YPD, yeast cells were harvested, washed, and transferred to the selection plates containing SCD lacking leucine, 6 tryptophan, and histidine (-LWH) for the histidine requirement test. These plates were incubated at 30°C and scored for yeast cell growth. confocal laser scanning microscope (Olympus) and signal intensity was analyzed by ASW-10 software (Olympus).
RT-PCR analysis
RNA was extracted using Sepazol reagent (Nacalai tesque) and treated with RNase-free DNase (TaKaRa) according to the manufacture's instructions. Total RNA (1 µg) was reverse-transcribed in a 20 µl reaction mixture using Transcriptor (Roche).
After the reaction, the mixture was diluted with 80 µl of TE buffer, and 1 µl aliquots were used for PCR in 20 µl of PCR mixture containing 2 µl of 10X Ex Taq buffer, 2 µl of 2 mM dNTPs, 2 µl of 10 µM each of primers, and 0.1 µl of Taq DNA polymerase.
PCRs were performed with the following programs. For amplification of the entire coding region of CPK genes, 1 µl aliquots of cDNA were used for PCR in 20 µl of PCR mixture containing 10 µl of 2X KOD FX Neo, 2 µl of 2 mM dNTPs, 2 µl of 10 µM each primers, 5% dimethyl sulfoxide, and 0.5 µl of KOD FX Neo DNA polymerase (TOYOBO). Touchdown PCR method was employed.
During first cycles, annealing temperature is decreased in 0.5°C per cycle. Detail PCR program was described as follows.
For first half cycles: 96°C 30sec, 65 to 50°C 30sec, 68°C 2min; 30 cycles For second half cycles: 96°C 30sec, 50°C 30sec, 68°C 2min; 30 cycles Primers are listed in Table S2 .
Quantitative RT-PCR analysis
Plants were grown under LD condition and harvested to collect shoot apices 9 after 7 days at ZT15. RNA was extracted and cDNA was synthesized as described in RT-PCR analysis. Quantitative RT-PCR analyses were performed with a CFX96 system (Bio-Rad laboratories). Two-µl aliquots were used for PCR in a 20 µl reaction mixture containing 2 µl of 10X Ex Taq buffer, 2.4 µl of 2 mM dNTPs, 0.5 µl of 10 µM each primers, 0.8 µl of 50 mM MgSO 4 , 10X SYBR mix, and 0.2 µl of Taq DNA polymerase.
Reactions were performed with the following programs. Table S2 .
Spatial expression analysis at shoot apex
To detect EGFP and EYFP fluorescence at the shoot apex, 7-day-old transgenic plants of pCPK6::CPK6:EYFP:3HA:His, pCPK33::CPK33:EYFP:3HA:His, and pFD::EGFP:FD; fd-1 were embedded in 5 % agar and sectioned by a vibratome. 
